Furosemide toxicity in isolated mouse hepatocyte suspensions.
Incubation of freshly isolated mouse hepatocytes with 0.5 or 1.0 mM furosemide caused a depletion of cellular acid soluble sulfhydryls to approximately 20-30% of control over the course of 4.5 h. The depletion was accompanied by a reduction in cell viability (indicated by the lactate dehydrogenase latency test) which was significant (P less than 0.05) for 0.5 mM but not for 1.0 mM furosemide at 4.5 h. Ultrastructurally, 0.5 or 1.0 mM furosemide caused cytoplasmic changes including loss of glycogen, disaggregation of polyribosomes, vesiculation of endoplasmic reticulum, and occasional appearance of lamellar bodies consisting of concentric arrays of paired smooth membranes. These concentrations of furosemide also caused cell surface changes, including loss of microvilli, development of an irregular shape compared to the spherical appearance of untreated hepatocytes, and the development of occasional blebs. The appearance of pale staining hydropic cells was indicative of the final stages of cell death. N-Acetylcysteine (6.0 mM) was effective at preventing the depletion of soluble sulfhydryls, the loss of viability, and the ultrastructural effects of 0.5 or 1.0 mM furosemide, suggesting a role for soluble sulfhydryls in the pathogenesis of furosemide hepatotoxicity.